This paper implements a relatively simple methodological approach to estimate the impact on family welfare of a specific tax reform. The measured impact can differ greatly from simple marginal tax rate comparisons, and conclusions about the distribution of the welfare impact can vary depending on the basis of comparison. For example, absolute welfare gains from the 2001 U.S. tax reform were concentrated among the highest and lowest income families, whereas welfare gains measured as a share of pre-tax income are found to be nearly monotonically declining in income.
Introduction
The purpose of this paper is to use the 2001 U.S. tax reform as a case study in order to illustrate a methodology of evaluating family-level welfare effects of a change in the tax code. The absolute welfare impact is compared across the income distribution and across households with different numbers of children; children were an important source of additional tax credits in the 2001 U.S. tax reform. In addition, the welfare impact is evaluated relative to pre-reform family income, and each group's share of the aggregate welfare impact is evaluated relative to the population share of the group (e.g., by income and number of children), producing a distribution of welfare gain relative to population share. The methodology presented here for evaluating the welfare impact of a tax policy change is new to the tax literature and brings the evaluation of the impact of a specific tax policy change down to its most micro level, allowing for the trade-off between leisure and consumption and the joint labor supply decisions of family members.
In the spirit of Fiorio (2008) , Blundell et al. (2000) , and Blundell (1992) , among others, the analysis falls into the category of a microsimulation exercise; the tax code is not specified structurally, but, rather, a family's pre-reform utility is compared with their post-reform utility, holding everything except the tax structure (and the resulting implication for labor supply decisions and consumption) constant. The notion of "welfare" in this paper is different than that typically employed in evaluating the impact of tax reform. For example, the impact of tax reform is often measured in terms of efficiency, or the amount of excess burden a particular tax policy imposes on individuals (see, e.g., Eissa et al., 2008; Fehr and Jess, 2007) . In this paper, a family's welfare is measured directly as the dollar equivalent utility the family experiences under alternative tax structures. Because of this direct link between tax changes and individual family utility, this measure of welfare (as family utility) better represents the relationship between individual behavior and the direct impact of policy. The methodology also allows us to evaluate the distribution of welfare gains while accounting for differences in behavioral response across the distribution.
The evaluation of family utility, especially relative to the family's position in the income distribution and number of children, produces some intriguing results. For example, as found by Fehr and Jess (2007) in their investigation of who benefits from pension taxation reform in Germany, it might be expected that ". . . the higher the income level the higher the relative welfare gains" (p. 98). In contrast, our results indicate that families at the top and at the bottom of the income distribution enjoyed greater dollar equivalent welfare gains (and a share of the total welfare gain disproportionate to their population shares) from the 2001 U.S. tax reform than middle income families. In addition, relative to pre-tax income, the welfare gains from the tax reform are found to be monotonically decreasing in income. Further, even though families with the largest number of children typically have less income than families with no children, families with three or more children experienced greater dollar equivalent welfare gain than families with no children. This discrepancy was even more dramatic when welfare gain was measured as a percentage of pre-tax income.
The focus of the analysis is on demonstrating the merits of disaggregating the measurement of tax reform effects across different demographic groups (also identified as crucial by Blundell, 1992 , and others) and of the usefulness of applying a very micro-level analysis to the question of assessing welfare impacts. With that as the focus, the analysis will make a number of simplifying assumptions, about the decision making process within the household, about the form of the utility function, and about the error structure of the estimating equation. The implications of each of these simplifying assumptions are discussed in turn.
tions in the highest income tax brackets (from 28, 31, 36, and 39.6 percent to 25, 28, 33 , and 35 percent, respectively); a new lowest tax bracket of 10 percent (the former lowest bracket was 15 percent); and expansion of the child credit and the Earned Income Tax Credit. There were other changes that affected the Alternative Minimum tax, personal exemptions, and itemized deductions.
1 All in all, the change in the tax code was extremely complicated and spawned a host of analyses that investigated the practical significance of the changes on family net income across the income distribution (see, e.g., Citizens for Tax Justice, 2002; Gale and Potter, 2002; Johnson et al., 2006) . The conclusions of those analyses seem to differ based on which side of the political spectrum the investigator resided. While differing in their conclusions, the one thing all of these assessments have in common is that they exclusively look at the impact on income and/or consumption, not accounting for any potential changes in labor supply behavior.
It is exactly because of the complicated and comprehensive nature of the changes to the tax code that we employ simulation methods to investigate their impact. The simulation is performed as follows. We construct a dataset of families in the year 2000, including wages earned, non-earned income, and other demographics, such as the number of children, education, etc. Using these data for families in the year 2000, we calculate the marginal tax rates on earnings (wages) and non-earned income, as well as the total tax liability under the tax structure in place in 2000 and also under the tax structure in place in 2005 (using a publicly available tax calculator developed by the National Bureau of Economic Analysis called TAXSIM). The difference in marginal tax rates and total liability under these two tax structures is used to compare the utility a family in the year 2000 enjoys under the tax structure in 2000 and the utility that same family would enjoy with the 2005 tax structure (applied to the 2000 family data). This simulation gets as close to a natural experiment as possible by keeping everything (e.g., demographics, earnings, income) constant, except the tax structure (also see Bourguignon 2011 for yet an alternative social welfare criterion for evaluating the impact of a tax reform).
Simulating the Impact on Family Welfare
The literature that has produced estimates of labor supply elasticities is fraught with conflict. While there are many different ways to obtain estimates of the labor supply responses to wage changes, the goal of this paper is to come up with reasonable estimates (within the range reported previously in the literature) which can then be used to simulate the change in family utility resulting from a change in the tax structure. Keane (2010) methodically lays out various issues that are addressed by the multitude of strategies that have been employed to obtain labor supply elasticities. We will address each of these issues while discussing the methodology adopted here.
Family labor supply decisions are modeled here in a neoclassical joint utility framework. This model can be thought of as a reduced-form specification of family decision making. The model yields a clean-cut expression of family welfare that allows for cross wage effects on each member's labor supply decision. The assumption of joint 1 family utility (or, "collective" utility) is often empirically rejected in favor of a bargaining structure to household decision making (see, e.g., McElroy, 1990; Apps and Rees, 2009) . However, there is evidence that the choice of structure for household decision making has very little implication for conclusions regarding labor supply responses or impact on welfare of tax policy changes (see Bargain and Moreau, 2003) . In addition, Blundell et al. (2007) find that both collective and bargaining models are consistent with their household labor supply model estimated in the U.K.
Within the framework of the neoclassical family labor supply model, a family maximizes a utility function that represents the household welfare. Assuming, for simplicity, that there are only two working members of the household (husband and wife), the family chooses levels of leisure for each member and a joint consumption level in order to solve the following problem:
Define T as total time available for an individual; L1 = T -h1 will be referred to as the husband's leisure, and L2 = T -h2 will be referred to as the wife's leisure; h1 is the labor supply of the husband; h2 is the labor supply of the wife; C is total money income (or consumption with price equal to one); w1 is the husband's after-tax market wage; w2 is the wife's after-tax market wage; and Y is after-tax unearned income. Although we refer to L1 and L2 as the "leisure" of the husband and wife, respectively, they actually correspond to all uses of non-market time, including home production activities.
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The solution to the maximization problem in equation (1) can be expressed in terms of the indirect utility function, which is solely a function of the wages of the husband and wife and unearned income of the family: * , , ( ) correspond to the optimal labor supply equations (desired hours) for the husband and wife, respectively. In order to capture the total effect of the change in after-tax income resulting from the 2001 tax reform, the indirect utility function is totally differentiated (see also Apps and Rees, 2009, p. 263) :
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where U1 is the family's marginal utility of the husband's leisure, U2 is the family's marginal utility of the wife's leisure, and U3 is the family's marginal utility of consumption. Equation (3) makes it clear that the change in welfare depends not only on the individual labor supply responses, but also on the family's marginal evaluation of a change in leisure and income.
Theoretically, labor is supplied to the extent that the marginal utility of leisure is equal to the market wage, suggesting that, within a family, if husbands are paid more than wives, U1 > U2. In addition, lower estimates of the marginal utilities of leisure would be consistent with greater values of labor supply, ceteris paribus. As the additional utility gained from an additional dollar of income increases at a decreasing rate, we would expect U3 to be smaller for higher income families. It is because of these theoretically expected differences across family characteristics (namely, wages and preferences) that the utility function parameters will be estimated separately by family type.
Expressed in terms of changes in wages and unearned income, and rearranging terms to illuminate the contribution of those changes to family welfare through their impact on husband's labor supply, wife's labor supply, and total family income, the total derivative in equation (3) becomes: 
The 2001 U.S. tax reform had the effect of changing workers' after-tax wages (dw1 and dw2) and families' after-tax unearned incomes (dY ). The impact of these changes on family welfare can be calculated using simulated wage and income changes and estimated utility function parameters. In order to determine the impact of the tax reform on family welfare, utility function parameters are estimated for the sample of families in 2000, given their net, after-tax wages and unearned income in 2000. We then calculate what each member's 2000 after-tax wage and unearned income would be under the 2005 tax code (using the TAXSIM software described below). The differences in these wages and income are then used to calculate the difference in welfare that the family experiences under the 2005 tax regime compared with the tax regime prior to the 2001 tax reform. The advantage of this simulation exercise (as opposed to merely calculating observed changes in hours pre-and posttax regime change) is that everything except the tax regime is held constant. , . This is discussed in the next section along with multiple empirical issues identified by Keane (2010) that have plagued the labor supply literature (also see Apps and Rees, 2009 ).
Estimating the Joint Labor Supply Responses
The direction (sign) of the change in utility at the optimal leisure choices that results from changes in the husband's and wife's after-tax wages, and family after-tax unearned income cannot always be determined analytically; it depends on the direction of the wage changes and the size of labor supply responses of the husband and wife to own and to spouse wage changes, as well as on the relative size of the additional utility the family attains from the leisure enjoyed by the husband and wife and from additional unearned income.
As mentioned previously, there are many divergent empirical issues raised in the literature in attempts to obtain estimates of labor supply responses to wage changes, i.e., estimates of labor supply elasticities. While the focus of this paper is on the simulation exercise itself, the simulation does require labor supply elasticities and it is therefore worthwhile to address some of the empirical issues. Again, estimation methodology is not the focus of this paper; the goal here is to produce labor supply elasticities that are consistent with the literature. Toward that end, the methodology adopted takes as simple an approach as possible while maintaining basic theoretical and empirical integrity.
The requirement of simplicity here primarily derives from the goal of quantifying the family-level utility gain from the tax reform. In order to obtain estimates of the pieces of the total derivative in equation (4), a specific functional form of utility must be specified. Following others (e.g., Ransom, 1987; Hotchkiss et al., 1997; Heim, 2009 ), we estimate a quadratic form of the utility function:
where Z is a vector with elements Z1 = T -h1, Z2 = T -h2, and Z3 = w1h1 + w2h2 + Y; a is a vector of parameters; and B is a symmetric matrix of parameters. This functional form has the advantage of belonging to the class of flexible functional forms in the sense that it can be thought of as a second order approximation to an arbitrary utility function (when B is positive definite). In addition, it is possible to produce analytical closed-form solutions for both the husband's and wife's labor supply functions. The problem becomes an unconstrained optimization problem resulting in first order conditions which are a system of equations linear in h:
This system can be solved simultaneously, and the desired hours become h f w w Y 
where we assume that (e1, e2) follows a bivariate Normal distribution with mean 0 and covariance matrix ∑. This model can be thought of as a simultaneous Tobit model, where we have four kinds of families: those where both husband and wife work, those where only one of the spouses works (two cases), and those where neither of them work. Allowing for hours adjustment along the extensive margin for the wife when assessing labor supply responses to wage changes or tax reform has been found to make a significant difference when assessing total labor supply response (see, e.g., Eissa et al., 2008; Heim, 2009) ; however, extensive margin hours adjustments appear to be unimportant for men (see, e.g., Blundell et al., 1988; Heim, 2009) . We have estimated the model both ways, and since it appears to make a difference here, we opt to include husbands that are not observed working.
The presence of non-working wives and husbands raises one empirical issue identified by Keane (2010) that must be addressed: market wages are not observed for family members who do not work. To obtain estimates of those wages, we take the standard approach in the literature of estimating a selectivity-corrected wage equation (Heckman, 1974) on the sample of working men and women, using regressors observable for both working and non-working individuals. The resulting parameter estimates are then used to predict wages for non-working men and women based on their observable characteristics.
The maximum likelihood function corresponding to the joint labor supply optimization problem can be written as follows: where j and F correspond to the probability density and cumulative distribution functions of a univariate normal, and y and Y represent the probability density and cumulative distribution functions of the bivariate normal. Also, H = 1 if the husband is working and W = 1 if the wife is working (0 otherwise), st (i = 1,2) represents the standard deviations of (e1, e2), and r is the correlation between the stochastic errors.
The stochastic errors accounted for in equation (8) represent errors in optimization-observed hours do not exactly reflect desired hours. Keane (2010) points out that there may exist measurement error in observed wages and nonlabor income. This classical measurement error may bias elasticity estimates toward zero. Heim (2009), using a methodology most similar to the one used here, presents results showing that accounting for measurement error produces elasticities practically identical to when it is not accounted for. In addition, since we restrict our sample to workers paid weekly or by the hour, we mitigate what Keane refers to as "denominator bias."
Keane (2010) also identifies two potential sources of endogeneity. First, it is reasonable to expect that observed wages and non-labor income are correlated with a person's taste for work (reflected through hours of work). Both fixed effects and instrumental variables have been used to resolve this issue, but are simply not possible in this case since we do not have panel data and because of the highly non-linear nature of the labor supply functions. In addition to the inclusion of variables expected to affect the taste for work (e.g., children), we expect that the inclusion of spousal variables (hours of work and education, in particular) will help to remove additional sources of correlation from the error term (i.e., because of positive assortative mating, people with similar taste for work will be married to each other; see Lam, 1988; Hernstein and Murray, 1994) . Second, in light of the kinked budget constraint created by the progressivity of the tax system, the aftertax wage rate and after tax non-labor income depend on in which tax bracket the worker falls, which depends on the number of hours worked. The simplest approach to this issue is that first proposed by Hall (1973) , which basically "linearizes" the budget constraint segment on which each person is observed by simply recalculating unearned income to find its "virtual" intercept as if it were extended beyond the specific segment. This strategy amounts to assuming that preferences are strictly convex; 5 see equation (5), which means that family members would make the same hours choice facing this linearized budget constraint that they would have made facing the non-linear budget constraint. If this assumption is binding, Keane points out that labor supply elasticities will be biased in a negative direction.
An additional concern Keane (2010) identifies in the literature is making sure the hours/wage combinations observed in the data are coming off workers' labor supply curve, rather than off employers' labor demand curve. Identification of the labor supply relationship boils down to including regressors (determinants of hours) that reflect the demand for a person's skills (which thus determine the observed wage) that are not reflective of that person's taste for work. Toward that end, we include an indicator for race that could affect observed wage through employer discrimination, but, ceteris paribus (e.g., at the same education levels), should not affect taste for work. Keane (2010) also presents concerns related to estimating lifetime labor supply elasticities that are not relevant for this cross-sectional analysis. Further, the issue of the presence of fixed costs of working is raised by Apps and Rees (2009) . We only marginally control for fixed costs by including the presence of children in the determination of hours. However, Heim (2009) , again, using the methodology in the literature most similar to the one employed here, presents results showing that once demographics are controlled for, additional consideration of fixed costs only very slightly impacts estimates of the parameters of the utility function (Heim, table 3).
Data
The outgoing rotation groups from the Current Population Survey (CPS) in March, April, May, and June 2000 were used to construct the sample for which the family labor supply model is estimated. Detailed unearned income was obtained by matching each family to the March survey, which is the month in which this information is collected. 6 Multiple months of outgoing rotation groups were used in order to expand the sample size. Only respondents who reported hourly or weekly wages were included in the sample to ensure a more accurate reporting/ construction of the hourly wage; consequently, the results are generalizable only to non-salaried workers. Table 1 contains the means and standard deviations of the variables for the sample.
The families are split into pre-tax total family income quartiles. The differences in means across quartiles are not surprising. The representation of blacks is lowest among high income families; the number of children is higher among families in the upper section of the income distribution compared to families in the lower section; hours of work, wages, and unearned income all increase with family income.
Information on the detailed sources of family income, number of children, and earnings available from the CPS is used to calculate the marginal tax rate on earnings (wages) and the total tax liability (in any year of interest) using the National Bureau of Economic Research (NBER) TAXSIM tax calculator (http:// www.nber.org/~taxsim/; see also Feenberg and Coutts, 1993) . The calculator is more complete than we have information for from the CPS, so we made assumptions for the missing values as recommended by the managers of the tax calculator. For example, there is no information in the CPS that would allow one to calculate itemized deductions (mortgage payments, charitable contributions, etc.), so values of zero are entered for the missing information. Although this means we do not have as accurate a calculation of the family's actual tax liability as we would like, it is important to remember that the assumptions for each family do not change across years of comparison.
The bottom rows of Table 1 present comparisons of the families' marginal tax rates, after-tax total annual family incomes, after-tax wages, and after-tax weekly unearned incomes between 2000 and 2005. These are calculated by evaluating the 2000 gross values under the tax regimes in 2000 and in 2005. The average marginal tax rate decreased for families in all income quartiles, with the greatest decline going to families with the highest and lowest incomes. Husbands enjoyed a bigger gain in their after-tax wage than wives (which actually has implications for gender wage inequality which will not be explored here), and families with the highest family income levels also experienced the largest absolute (and percentage) increase in hourly pay and unearned income. This greatest (absolute and percentage) benefit of the 2001 tax reform going to the highest income groups has been the source of much controversy and criticism of the policy change. labor supply typically do so in expected ways. Generally, the presence of children, especially young children, significantly decreases the labor supply of wives and increases (or decreases by a smaller amount) the labor supply of husbands. Whereas black women typically work the same or more hours than white women, black men work less than white men for all levels of income. In addition, college educated men typically work more hours than those with less education, but college educated women appear to work fewer hours. Both husbands and wives exhibit the typical inverted-U hours/age profile. Table 3 presents some statistics summarizing the goodness of fit of the model for the overall sample. The model does a fairly good job predicting the proportion of households where neither husband nor wife work, although it tends to under predict the probability of not working for both household members. Additionally, it does a good job predicting overall average hours of work, although it predicted slightly lower than actual hours among workers only.
The estimates in Table 2 are used to calculate the marginal utilities of leisure and income, as well as the labor supply elasticities along both the intensive (hours) margin and the extensive (labor force participation) margin.
8 These are reported in Table 4 and graphically interpolated across income centiles in Figures 1 and 2 . wage, or non-labor income. Uncompensated own and cross wage elasticities are reported in the table; compensated elasticities are derived by subtracting the income elasticity (see Killingsworth, 1983, pp. 106-7) . 9 In order to better illustrate the differences in elasticities across the income distribution, we divide families into centiles, q1-q100. We then create rolling samples of 25 centiles each, starting with families in q1-q25, then q2-q26, etc., ending with q76-q100. This results in 76 samples for which estimates of elasticities are produced. This methodology is used to produce Figures 1-4 . Notes: Generated using parameter estimates found in Table 2; see Table 3 and footnote 8. q26-q50 q76-q100 q51-q75 q1-q25 q26-q50 q76-q100 q51-q75 (b) Wife LFP elasticities Notes: Generated using parameter estimates found in Table 2; see Table 3 and footnote 8. Generally, there is significant variation in both husband and wife labor supply elasticities across family income quartiles. The implication is that estimating an average response masks important variation in labor supply responses, thus masking variation in assessment of welfare impact.
The largest own wage elasticities across both margins, for both husbands and wives, can be found among the low income households (around the first quartile) while the highest cross wage elasticities can be observed for middle income households. Recall that ignoring budget constraint segment choice is expected to bias labor supply elasticities in a negative direction (Keane, 2010) . While this could explain the estimation of negative own wage hours elasticities for husbands across the middle quartiles, these are not inconsistent with estimates reported by Kaiser et al. (1992) for Germany; and Ransom (1987) , MaCurdy et al. (1990) , and Pencavel (2002) using U.S. data. Note that the labor supply of high income men is less responsive to wage changes than labor supply of low income men. This is consistent with estimates presented for married men by education in Meghir and Phillips (2008) -more educated men are less responsive than less educated men; and for affluent men by Moffitt and Wilhelm (2000) -they find labor supply response is lower among affluent men relative to less affluent men.
Among all families, wives' own wages elasticities, across both margins, are much higher than husbands' elasticities, indicating that wives' labor supply is more responsive to changes in their own wages. These estimates for wives' own labor supply elasticities are mostly within the range reported in the literature using U.S. data.
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Across income quartiles, wives' hours and labor force participation decisions are more responsive to changes in their husbands' wages than husbands' hours are to changes in their wives' wages. In addition, except for households in the lowest income distribution, husbands' hours are more responsive to changes in their wives' wages than to changes in their own wage. Similarly, wives' hours are generally more responsive to changes in their husbands' wages than to changes in their own wages. The opposite is true, however, for labor force participation.
The estimated negative cross-wage elasticities along both margins (for both husbands and wives), except among those in the lowest quartile, indicate that husbands and wives view their leisure time as substitutes; this is consistent with cross-elasticities estimated in Heim (2009) and Ransom (1987) . Both husbands and wives present the expected low and negative income elasticity, although wives are slightly more responsive to changes in non-labor income than their husbands. In general, labor supply elasticities estimated along the extensive margin are larger than those estimated by Heim (2009) , but are similar to those estimated by Pencavel (1998) .
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On average, we estimate that husbands increased their labor supply between 1.38 and 7.38 hours per week in response to the 2001 U.S. tax reform, and wives also increased their labor supply-between 1.77 and 4.84 hours per week. Family 10 For example, the range of estimates found in Cogan (1981) , Hausman (1981) , Triest (1990) , Ransom (1987) , Hotchkiss et al. (1997) , and Blau and Kahn (2005) is 0.12 to 0.97. Also see Killingsworth (1983, p. 107). members from the lowest quartile of families increased their labor supply the most, while the smallest increase in hours came from husbands in the highest quartile and wives in the middle quartiles.
The differences in estimated labor supply response across income quartiles, for both men and women, and for both intensive and extensive margin estimates, indicate that behavior does differ across family characteristics. The implication is that any analysis of tax (or other) policy on the welfare of families should take into account how families will respond differently to incentives and constraints. The lower marginal utilities of leisure and income among the highest income families will further exacerbate the difference in behavior in the evaluation of differences in the welfare effect. The lower additional utility that the highest quartile families receive from additional units of leisure is consistent with a preference structure that would lead to family members working longer hours. In addition, given a higher level of income to start with, an additional dollar of income does not yield as much utility to high income families.
The purpose of the estimation exercise is to obtain wage and non-labor income labor supply elasticities with which to perform the simulation and calculate the impact on family welfare of a specific tax reform. The simulated impacts on family welfare of the 2001 U.S. tax reform are reported at the bottom of Table 4 . In spite of the apparent much larger welfare gains (dV) among the second and third quartile families, these families' marginal utilities of income are also higher, making the dollar-equivalent value of the utility gain less than what is experienced by families in the first and fourth quartiles. 12 The next section is devoted to exploring alternative ways to compare the welfare gains across income quartiles and discusses policy implications of such comparisons. Figure 3 (panel (a) ) plots the pre-tax annual income (the dashed line) along with the dollar equivalent welfare gain accruing to families across income quartiles; welfare gains are calculated separately for each family based on their characteristics. All families experienced welfare gains from the 2001 U.S. tax reform, however households in the lower and higher income brackets seem to have benefited the most, in terms of dollar equivalent gains. This could be reflecting the larger declines in marginal tax rates among the lowest and highest income families; recall that the 2001 U.S. tax reform reduced the marginal tax rate for those in the lowest tax bracket by 5 percentage points and reduced the marginal tax bracket for those in the highest tax bracket by 4.6 percentage points, whereas the marginal tax rates for those in the middle three tax brackets were reduced by only 3 percentage points. In addition, welfare gains among the lowest income families (who are likely 12 The average dollar equivalent welfare gains of the highest quartile and the first and second quartiles are significantly different (based on the reported 95% confidence intervals in Table 4 ) from the average dollar equivalent welfare gain experienced by families in the third quartile. to have more children) were likely boosted by the generous tax credits included for children. The direct impact of children on family welfare gain is evaluated in the next section.
Assessing Family Welfare Gains and Policy Implications

Welfare Gains by Family Income Quartile
The 2001 U.S. tax reform has drawn a fair amount of criticism for the perceived greater gains going to high income families (see, e.g., Kamin and Shapiro, 2004) . Tax reform proponents counter that this outcome is perfectly appropriate given that the higher income families pay a higher proportion of the total tax bill (Bartlett, 2005) . In reality, as shown in Figure 3 (panel (a) ), although the highest income families did accrue the highest dollar equivalent welfare gain, the lowest income families also experienced a welfare gain that exceeded that of middle-income families.
Panel (b) of Figure 3 is a scaled version of the dollar equivalent welfare gains depicted in panel (a). It plots the share of the total welfare gain accruing to families as a group in each income centile. This is constructed by dividing the proportion of the total welfare gain accruing to each centile by its population share. 13 A value less than one means that the families in the centile are receiving less than their population share of the additional welfare gain; a value greater than one means the families in the centile are getting more than their population share. The figure indicates that the highest income families and those in the bottom quartile received more than their population shares of the total welfare gain from the 2001 tax reform, whereas families at the median and third quartile received less than their population shares.
However, an alternative perspective erases the perspective of dramatic gains among the highest income families. Figure 4 plots the dollar equivalent welfare gain across centiles as a percentage of pre-reform, pre-tax annual family income.
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The group's share of the welfare gain relative to its population share is calculated as:
where Ni is the number of families in education group i, and dVt is the welfare gain of the representative family in education group i. This transformation shows that the group's share relative to its population share (plotted in Figure 3 , panel (b) ) is merely a scaled version of the welfare gain plotted in Figure 3 , panel (a) (dVt). Notes: Generated using parameter estimates found in Table 2 ; see note in Table 3 In relative terms, the welfare gains decline sharply as families move up the income distribution, with the welfare gains among the highest income families representing only 5 percent of their pre-reform income. The welfare gains among the lowest income families were roughly 20 percent of their pre-reform income. This illustrates the point made by Bourguignon (2011) who argues that an assessment of the total social welfare impact of a tax reform should take into account individuals' pre-tax reform status.
Considering these results, the 2001 U.S. tax reform can be considered to have had a disproportionate impact across income groups, with the largest benefits accruing to the lowest and highest income groups. In relative (to family pre-tax income) terms, however, families in the lowest end of the distribution benefited the most from the tax reform. The implication of these results is that a repeal of the 2001 U.S. tax reform, as was being considered by the U.S. Congress late in 2010, would have at least two predictable effects: (1) all families' welfare would decline; (2) high income families' welfare would decline the most; and (3) low income families could experience a loss in welfare similar to that of high income families. The potential repeal of the U.S. tax reform was averted in late 2010, but for only two years, when it is again set to expire. Notes: Generated using parameter estimates found in Table 2 ; see note in Table 3 until 2010. This is an additional fixed dollar amount accruing to families with children. However, the credit is limited for families with income over certain thresholds. The analysis of welfare gains by income quartiles suggests that the child tax credit boosted the welfare gains of lower-income families, who have more children on average (among families with children) and who benefit fully from the credit (incomes below the cut-off level).
Welfare Gain and Number of Children
14 This section evaluates welfare gains of the 2001 U.S. tax reform across families with different numbers of children.
The same methodology to estimate welfare gains across income quartiles was used to obtain parameter estimates for family groups differentiated by the number of children: no children, one child, two children, and three or more children. All of the estimation results and sample means are found in Appendix B. As one might expect, families with no children are older, relatively more educated, and have higher income levels. Husbands in childless families work less and wives in childless families work more, on average, than families with children. In the families with three or more children, wives work the least number of hours on average, and husbands work about the same. Figure 5 presents a welfare gain assessment analogous to the assessment by income quartile presented in Figure 3, panel (a) . In Figure 5 , families are grouped by the number of children, and the dollar equivalent welfare gain is presented along with the average pre-tax family income by family type. Figure 5 illustrates how generous the child tax credit is, yielding an average welfare gain three times greater for families with three or more children, relative to families with no children. And because families with more children are more likely to come from the lower end of the income distribution, welfare gain as a share of pre-tax family 14 The Child and Dependent Care Tax Credit was also increased over this time period, but since the CPS does not report child care expenditures, the specific impact of that provision cannot be incorporated into the present analysis. Since this tax credit is underutilized by low-income families (Forry and Anderson, 2006) , its omission is expected to mostly influence the welfare estimates among higher income families. Figure 6 also shows that families with at least one child all experienced welfare gains exceeding their population share, whereas families with no children received less than their population share of the total welfare gain.
The implication of this analysis by family size is that a complete repeal of the 2001 U.S. tax reform would lower family welfare the most among families with more children. However, it is not clear how the child tax credits would be affected by repeal, or whether they would be phased out among higher income families only. If this is the case, then welfare gains among the largest families would most likely have not been affected by the reversion that was proposed in 2010.
Caveats
The purpose of this paper is to illustrate how to take the assessment of the welfare impact of a change in tax policy down to the micro level of the family, that the welfare impact can be much more heterogeneous than suggested by mere assessment at the mean, and that the assessment of welfare impact can look quite different than the impact on net income alone. Because all estimations are subject to error and the product of many assumptions (all of which were discussed earlier), the actual absolute values of welfare (or dollar equivalent welfare) are to be digested with caution. However, the use of simulation methods, which hold everything about the family constant except the tax code parameters and their induced behavioral changes, should nonetheless produce accurate conclusions and relative comparisons for the questions posed.
Be that as it may, there are other potential behavioral implications of tax reform that are not considered here. For example, Kniesner and Ziliak (2002) estimate the welfare cost of the U.S. Economic Recovery Act of 1981 and the U.S. Tax Reform Act of 1986 as measured by their impact on consumption stability. They estimate that these two tax reforms enhanced consumption stability among low-income households, but generated substantial welfare costs for most middleand upper-income families as a result of a reduction in their consumption stability by 50 percent. The implication for the welfare change estimates presented in this paper is that the estimates for low-income families are likely lower and those for higher income families higher than would result if the model accounted for riskaversion and changes in consumption stability.
Concluding Remarks
There are multiple ways to assess the welfare impact of a change in tax policy. The impact of tax reform is often evaluated in terms of efficiency, or excess burden (see, e.g., Eissa et al., 2008; Fehr and Jess, 2007) . The analysis in this paper defines welfare as family utility and offers an assessment of how family utility is affected by a specific tax reform-the 2001 U.S. tax reform. By estimating the parameters of the family's utility function, the impact of the tax code changes on labor supply can be estimated and the overall impact on family welfare can be calculated in terms of dollar equivalent utility. The analysis is a microsimulation in which the tax code is not specified structurally. Rather, family welfare is evaluated under two different tax code structures, holding everything about that family constant, except the tax code (and resulting labor supply change in response to changes in the tax code). This is accomplished through the use of a publicly available tax calculator for the U.S., developed by the National Bureau of Economic Analysis called TAXSIM.
Separate utility function parameters are estimated for families across income quartiles and also across families grouped by the number of children in the family. The results reinforce the importance already identified in the tax literature of accounting for taxpayer heterogeneity when evaluating the impact of tax policy (e.g., Blundell et al., 2007) . For all families combined, the overall dollar equivalent welfare gain from the 2001 U.S. tax reform was roughly $3,400. Within quartile, the gain ranged from roughly $2,000 in the third quartile to roughly $2,700 and $4,200 for the lowest and top quartiles, respectively. As a share of pre-tax income, the lowest quartile families exhibited the greatest gains in family welfare; merely having the highest income did not necessarily mean that a family would reap the greatest gain from the 2001 tax reform.
There was also a great deal of variation across families with different numbers of children. Generous child tax credits were an important part of the 2001 U.S. tax reform, and this showed up with families with three or more children experiencing dollar equivalent welfare gains that were three times larger than the gains to families with no children.
The bottom line is that tax reform directly affects the well-being and welfare of individuals and families. Furthermore, the impact varies across individual and family characteristics. This paper illustrates a straightforward microsimulation strategy for quantifying those effects at the level where they are acutely felt.
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